Prevention of radiotherapy-induced neurocognitive dysfunction in survivors of paediatric brain tumours: the potential role of modern imaging and radiotherapy techniques.
Neurocognitive dysfunction is the leading cause of reduced quality of life in long-term survivors of paediatric brain tumours. Radiotherapy is one of the main contributors to neurocognitive sequelae. Current approaches for prevention and reduction of neurocognitive dysfunction include avoidance of radiotherapy in young children and reduction of the radiotherapy dose and volume of brain irradiated. Substantial advances have been made in brain imaging, especially with functional imaging and fibre tracking with the use of diffusion tensor imaging. Radiotherapy techniques for photon therapy have also evolved, with widespread use of techniques such as image-guided radiotherapy, volumetric modulated arc therapy, helical tomotherapy, and adaptive radiotherapy. The number of proton beam and heavy ion therapy facilities is increasing worldwide and there is great enthusiasm for clinical use of advanced MRI-guided radiotherapy systems. Here, we review the potential role of modern imaging and innovative radiotherapy techniques in minimisation of neurocognitive sequelae in children with brain tumours, and discuss various strategies to integrate these advances to drive further research.